Cultivation temperature modulated the monomer composition and polymer properties of polyhydroxyalkanoate synthesized by Cupriavidus sp. L7L from levulinate as sole carbon source.
Cupriavidus sp. L7L, a newly isolated wild-type soil bacterium, was found to synthesize polyhydroxyalkanoate (PHA) terpolymers from levulinic acid (LA), a top bio-based platform chemical, as the sole carbon source. NMR spectra showed that the terpolymers consisted mainly of 3-hydroxybutyrate (3HB), 3-hydroxyvalerate (3HV), and a small amount (2.1-4.8 mol%) of 4-hydroxyvalerate (4HV). The combination of monomers together with high molecular weights improved markedly the thermal and mechanical properties of the terpolymers. Increasing cultivation temperature of Cupriavidus sp. L7L increased the proportions of 3HB and decreased the proportions of 3HV. A fed-batch fermentation using LA as the sole carbon source without pH control produced a biomass of 15.8 dry weight g L-1 that contained 81 dry weight% of a terpolymer P(3HB-co-33.7 mol% 3HV-co-2.1 mol% 4HV), equaling a productivity of 0.213 g PHA L-1 h-1. The terpolymer showed a melting point of 92 °C and elongation at break of 630%, compared to 84.6 °C and 462%, respectively, for the copolymer P(3HB-co-35.9 mol% 3HV) that contained no 4HV. This study showed that Cupriavidus sp. L7L exhibited a great potential for producing PHA polymers with excellent mechanical property that could be modulated by cultivation temperature when cultivated exclusively in LA.